Introduction
A manual technique for the determination of serum S'-nucleotidase 1 ) has been described elsewhere (1) (2) (3) . The sequence of reactions employed in this technique is as follows: (4) . The Auto-Analyzer I method required an incubation temperature of 50 °C for the enzyme reactions and had to be operated at an effective sample speed of 15/h (assay and blank determinations were run separately, each at a sample speed of 30/h). However, the demand for serum 5'-nucleotidase determinations has increased considerably; at present more than 600 specimens ä week are assayed for this enzyme in 1 ) S'-nucleotidase = 5'-ribonucleotide phosphohydrolase (EC 3.1.3.5). 2 ) adenosine deaminase = adenosine aminohydrolase (EC 3.5.4.4) our laboratory. This led us to adapt the Auto-Analyzer I method for use on an Auto-Analyzer II and to optimize the procedure by modifying some of the reagents and their concentrations and by introducing a dialysis step between the enzyme reactions and the Berthelot reao tion. Ammonium is detected by the Berthelot reaction as provided by Technicon for the determination of ammonium in water and sea-water (5). The enzyme reactions are carried out at 37 °C. Assays and blank determinations are run separately at a sample speed of 60/h each. Use of a double-beam colorimeter may eventually permit simultaneous running of assays and blanks at a sample speed of 40/h. The Auto-Analyzer II method described here provides a better performance at a greater speed with a greater working efficiency compared with both the manual and the Auto-Analyzer I technique.
Materials and Methods
A manifold and flow system assembled for use with stock modules of the Auto-Analyzer II (see fig. 1 
Sodium phenolate
In a liter Erlenmeyer flask, dissolve 83 g phenol in about 100 ml distilled water. Cautiously add, while cooling under tap water and in small increments with agitation, 180 ml 200 g/1 sodium hydroxide solution. Dilute to 1000 ml with distuied water. When kept in an amber bottle protected from light, this solution is stable for 2 weeks at room temperature.
Sodium hypochlorite
Dilute 200 ml of 50 g/1 sodium hyppchlprite (Technicon product no. TO1-O114) to 1 O ml with distilled water. When kept in an amber bottle protected from light, this solution is stable for two weeks at room temperature.
Sodium nitroprusside
Dissolve 0.5 g sodium nitroprusside in 1000 ml distilled water. adenosine. The other adenosine standards are prepared from this standard by dilution with saturated benzole acid. Ammonium standards are prepared by dilution with distilled water of a stock solution of 0.7 mmol/1 ammonium sulfate in distilled water, containing 1 ml/1 chloroform as a preservative (5). The ammonium sulfate working standards must be prepared just before use.
Wash

Results and Discussion
The system is calibrated by sampling standard solutions of either ammonium sulfate or adenosine. Figure 2 shows a calibration curve obtained with both ammonium sulfate and adenosine standards. The points representing the adenosine standards are part of the calibration curve obtained with ammonium sulfate standards, indicating that deamination has occured with 100% efficiency. With this Auto-Analyzer II method in routine operation in our laboratory, calibration curves show no deflection from linearity when adenosine standards with concentrations up to 1.3 mmol/1 (corresponding to 5'-nucleotidase activities up to 100 U/l) are used. Because of the lability of aqueous ammonium solutions, the use of adenosine standards for the calibration procedure is recommended. By definition, the activity of one unit of serum 5'-nucleotidase leads to the formation of 1 μπιοί of adenosine per minute under the reaction conditions described. The activity in units per liter of serum may then be calculated as follows:
with [adenosine] expressed in μιηοΐ/l and incubation time in minutes. The incubation time is the interval between mixing of the sample with substrate-buffer and the end of dialysis. The Standard Calibration Control potentiometer of the Auto-Analyzer II colorimeter is adjusted so that continuous sampling of an adenosine standard of 1.3 mmol/1 gives full-scale recorder deflection. Depending on the blank values, sera with S'-nucleptidase activities up to 60-80 U/l can then be determined; sera with higher activity have to be diluted with distilled water before use. The effect of dilution is shown in figure 3 . The calibration procedure described above presumes an incubation temperature of 37 °C in the reaction mixture from the moment of mixing. In practice, however, the reaction proceeds at room temperature for some time before the reaction mixture enters the enzyme incubation coil at 37 9 C. When the system is constructed as described here, total incubation time is about 13 rninû tes and the time interval between the mixing of sample and substrate-buffer and the entrance of the reaction mixture into the 37 °C heating coil is less than 1 minute. Under these conditions, the temperature effept proves to be negligible, It should be kept in mind, however, that this time interval should be as short .as possible. If not, the low temperature will exert too large an effect on the final result, since we found the Q 10 for 5'-nucleotidase to be 2.5 over a temperature range from 20 to 37 °C (data not shown). In that case, the system cannot be calibrated as described above and use must be made of patient sera and a reference method. Figure 4 gives an indication of the within-run reproducibility and shows the effect of carry-over. Carry-over from the preceding high value (48.8 U/l) is estimated to be 0.9%, because the low value (8.0 U/l) increased to 8".4 U/l after the high peak. Figure 4 also indicates that an average reading equivalent to 93% of the maximum value is achieved with noise levels that are quite small. The correlation coefficient (r), calculated from randomly collected patient serum samples (n = 120) was found to be r = 0.988; the equation of the regression line was y = χ + 0.6 (see fig. 5 ). The normal range is 2.9-10.5 U/l for both methods (data not shown).
Between-day and within-run reproducibility of both the manual and the Auto-Analyzer II method were estimated under routine conditions with the use of pooled sera. 5-11 samples of pooled sera were distributed randomly among the 120-200 patient sera routinely assayed for 5'-nucleotidase each day. The results, shown in tables 1 and 2, indicate that both between-day and within-run variability are considerably smaller when the Auto-Analyzer II method is used. Data obtained with the manual method, in smaller routine work loads of maximally 80 patient sera, are also included in tables 1 and 2. These data illustrate the decline in performance of the manual method that occurs in routine use when the work load increases, and thus underline the need for Use of a double-beam colorimeter allows the simultaneous running of assay and blank determinations at a sample speed of 40/h and a sample/wash ratio of 2:1. Comparison of the absorbance values measured manually with those obtained with the Auto-Analyzer II gave a correlation coefficient of 0.994 (n -21, range 3.5-79.6 U/l). Here, aqueous standards cannot be used, because assay and blank signals are subtracted in the colorimeter. To the best of our knowledge, no calibration sera containing 5'-nucleotidase are available at present. Therefore, in this case calibration cannot be absolute, but requires the use of patient sera and a reference method. For this reason, we run assays and blanks separately in pur laboratory.
